Abstract: Highly functionalized Grignard-reagents can be easily obtained by an iodine-magnesim exchange reaction and further reacted with various electrophiles. Via a B-Zn exchange reaction, a formal Michael addition with umpolung of the reactivity can be achieved. Chiral phosphine ligands can be easily synthesized by a 2.3 sigmatropic rearrangement and used successfully in asymmetric synthesis.
INTRODUCTION
Functionalized organometallic reagents are versatile intermediates for the preparation of complex polyfunctional molecules [1] . In this lecture, the preparation and reactions of new polyfunctional aryl-and alkenylmagnesium reagents will be discussed. Functionalized chiral zinc reagents have been used to perform a novel formal Michael addition reaction with inversion of polarity and finally, new maingroup, metal-catalyzed addition reactions of diorganophosphines (R 2 PH) and carbonyl derivatives to unactivated alkenes will be reported.
PREPARATION OF FUNCTIONALIZED ORGANOMAGNESIUM REAGENTS
Functionalized organomagnesium reagents can be readily prepared by performing an iodine-magnesium exchange reaction [2] . This reaction tolerates a broad range of functionalities, and even an electrophilic methyl ester group is tolerated in this exchange reaction. Thus, methyl-4-iodobenzoate is readily converted into the magnesium reagent 1, which is stable for several hours at 0 °C. It reacts in good yields with various aldehydes leading to the benzylic alcohols 2 and 3 (Scheme 1). Remarkably, various nitrogen functionalities, such as amines or nitro groups, are tolerated in these reactions, and the resulting polyfunctional aminated Grignard reagent can be used for the preparation of highly functionalized indoles like 4 (Scheme 2).
These Mg-organometallics also readily undergo palladium-catalyzed cross-coupling reactions under mild conditions [3] with chloro-or bromo-pyridines like 5. The reaction may involve a palladate intermediate such as ArPdL 2 -MgX + , which reacts rapidly with the 2-halopyridine via an addition-elimination mechanism leading to the expected products such as 6 in 95% (Scheme 3).
Copper(I)-mediated cross-coupling reactions of functionalized arylmagnesium compounds with functionalized primary alkyl iodides and benzylic bromides proceed smoothly at room temperature in the presence of P(OMe) 3 , affording the expected Csp 3 -Csp 2 cross-coupling products like 7 and 8 (Scheme 4).
This exchange reaction can successfully be applied to the preparation of various new functionalized alkenyl-and cyclopropyl magnesium species. Thus, Z-ethyl 3-iodocrotonate 9 is readily converted into the corresponding alkenylmagnesium species 10, which, after the reaction with various elec-
